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$g$ . $\circ$ :
Cfl $f\text{ }\circ g=(f_{1}\circ g)(f_{2}\circ g)$ ,
















:$(s_{(2)}\circ s_{(2,1)})(x)=s_{(2,2,2)}+s_{(4,2)}$ \dagger $s_{(3,1,1,1)}+s_{(3,2,1)}$
$(s_{(1,1)}\circ s_{(2,1)})(x)=s_{(4,1,1)}+s_{(3,3)}+s_{(3,2,1)}+s_{(2,2,1,1)}$ .
[2] ,
. $\mathrm{A}\mathrm{a}$ “ ” ([5], [10])
. ( Q-
,
. $Q$- l \lambda
, , .
. $\mathrm{A}\mathrm{a}$




$P_{n}$ $n$ , $SP_{n}$ $n$ strict . # $OP_{n}$ $n$
odd . , $\chi_{\rho}^{\lambda}$ $S_{n}$ $\lambda\in P_{n}$
$\text{ }$
$\rho$ , $\zeta_{\rho}^{\lambda}$ 2 $\tilde{S}_{n}$ $\lambda\in SP_{n}$
negahve $\rho\in OP_{n}$ (cf. [3]).
$x=(x_{1}, x_{2}, \cdots)$ . $p_{r}(x)= \sum_{i\geq 1}x_{i}^{r}$
$(r\geq 1)$ ,
\Lambda =Q j(x); $j\geq 1$ ]
,










. $\lambda\in SP_{n}$ $Q$- P-




. $x=(x_{1}, x_{2}, \cdots)$ $y=(y_{1}, y_{2}, \cdots)$ ,
$x^{r}=(x_{1}^{r},x_{2}^{r}, \cdots)$ ,
$xy=(x:y_{j};i\geq 1,j\geq 1)$




$r$ . $\lambda$ $(r+1)$
$(\lambda^{\mathrm{c}(r)}, \lambda^{0}, \ldots, \lambda^{r-1})$
, $\lambda^{c(r)}$ $\lambda$ $r$-core, $\lambda^{q(r)}=(\lambda^{0}, \ldots, \lambda^{r-1})$ $\lambda$ $r$-quotient
(cf. [12]).
Definition 3.1. $\lambda=(\lambda_{1}, \cdots, \lambda_{l})\in SP_{n}$ . $\lambda$ double Frobenius notation
,
$D(\lambda)=(\lambda_{1}, \cdots, \lambda_{l}|\lambda_{1}-1, \cdots, \lambda_{l}-1)$,
.
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Example 3.2. $\lambda=(4,2,1)=$ $\cross$ $\cross$ $\mathrm{k}TZ)$ . $\lambda\emptyset$ double $\mathrm{t}\mathrm{f}$ ,
$\cross$
$\mathrm{o}$ $\cross$ $\cross$ $\cross$ $\cross$
$\mathrm{o}$ $0$ $\cross$ $\cross$
$D(\lambda)=(5,4,4,1)=$




Proposition 3.3. [7] $\lambda\in SP_{n}\vee \mathrm{t}\text{ }$ .




(2) $1\leq i\leq(r-1)/2$ $D(\lambda)^{r-i}$ $D(\lambda)^{i}$ .
.
Definition 34. . (1) $\lambda^{bc(r)}$ $\lambda$ $r$-bar core
.
(2) $1\leq i\leq t$ $t=(r-1)/2$ $\lambda^{b(i)}=D(\lambda)^{i}$ , $|\mathrm{J}$
$\lambda^{bq(r)}=(.\lambda^{b(0)}, \lambda^{b(1)}, \cdots, \lambda^{b(t)})$
$\lambda$
$r$-bar quotient .
Example 35. $\lambda=(15,14,13,7,6,5,3,1)$ 5-bar quotient . $D(\lambda)$
$\beta$-set .
$D(\lambda)+\delta_{15}=(30,29,28,22,21,20,18,16,13,11,7,6,5,4,3)$ ,
$\delta_{15}=(14,13,12,11,10,9,8,7,6,5,4,3,2,1,0)$ . $D(\lambda)$ 5-qu0tient





10 @ 12 @ 14
15 $\backslash @$ 17 @ 19
@ @ 23 24
25 26 27 @ @
\copyright 31 32 33 34
.$\cdot$. .$\cdot$. .$\cdot$. .$\cdot$. .$\cdot$.
0, 1, 2, $\cdots$ 5 $\beta$-set
. $\beta$-set
$((4,3,1),$(1) $, (3,1), (2,1^{2}),$(4) $)$




@ @ 12 @ 14.
15 @ 17 @ 19
.$\cdot$. .$\cdot$. .$\cdot$. .$\cdot$. .$\cdot$.
$\dot{\mathfrak{F}}$
$\beta$-set
5-c0re $D(\lambda)^{c(5)}=(4,3,1)$ . $\lambda^{\ (5)}=(3,1)$ .







012 $[egg3]_{1}$ $[egg4]_{2}$ 0 1 2 $[egg3]_{4}$ $[egg4]_{5}$
$[egg5]_{3}$ $[egg6]_{4}$ $[egg7]_{5}$ 8 9 $[egg5]_{1}$ $[egg6]_{2}$ $[egg7]_{3}$ 8 9
10 $\copyright_{6}$ 12 $[egg13]_{7}$ 14 10 $\copyright_{7}$ 12 $\copyright_{9}$ 14
15 $\copyright_{8}$ 17 $\otimes_{9}$ 19 $arrow$ 15 $\copyright_{12}$ 17 $@_{13}$ 19
$\copyright_{10}$ $\otimes_{11}$ $\copyright_{12}$ 23 24 $\copyright_{6}$ $\otimes_{14}$ $\otimes_{8}$ 23 24
25 26 27 $@_{13}$ $@_{14}$ 25 26 27 $@_{15}$ $@_{10}$
$\copyright_{15}$ 31 32 33 34 $\copyright_{11}$ 31 32 33 34
.
$\sigma=(\begin{array}{lllllllllllllll}1 2 3 4 5 6 7 8 9 10 11 12 13 14 154 5 1 2 3 7 9 \mathrm{l}2 13 6 14 8 15 10 \mathrm{l}1\end{array})$ .
$D(\lambda)$ 5-sign :
$\delta_{5}(D(\lambda))=\mathrm{s}\mathrm{g}\mathrm{n}\sigma=1$ .
$\lambda$ ( $5$-bar abacus
).
(1) \mbox{\boldmath $\nu$}\sim 1 (natural numbering).
(2) [12] (5-bar numbering).
natural numbering $5$-bar numbering
0 $[egg1]_{1}$ 2 $[egg3]_{2}$ 4 0 $[egg1]_{4}$ 2 $[egg3]_{6}$ 4
$[egg5]_{3}$ $[egg6]_{4}$ $[egg7]_{5}$ 8 9 $arrow[egg5]_{1}$ $[egg6]_{7}$ $[egg7]_{5}$ 8 9
10 11 12 $\copyright_{6}$ $@_{7}$ 10 11 12 $\copyright_{8}$ $@_{3}$
$\copyright_{8}$ 16 17 18 19 $\copyright_{2}$ 16 17 18 19
.
$\sigma=(\begin{array}{lllllllll}1 2 3 4 5 6 7 84 6 1 7 5 8 ‘ 3 2\end{array})$ .






Remark 3.6. (1) $\lambda\in P_{rn}$ $r$-core ,
$\delta_{r}(\lambda)=\chi_{(r^{\iota})}^{\lambda},/|\chi_{(r^{\mathfrak{n}})}^{\lambda}|$ .
(2) $\lambda\in SP_{m}$ $r$-bar core ,
$\overline{\delta}_{r}(\lambda)=\zeta_{(r^{\mathfrak{n}})}^{\lambda}/|\zeta_{(r^{\mathfrak{n}})}^{\lambda}|$ .















$p_{r}\circ Q_{\lambda}$ $Q$- .
Theorem 4.1 .
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Theorem 51. $r$ . $\lambda\in SP_{n}$ $r$ -bar core b
$2^{-l(\lambda)/2}Q_{\lambda}(x_{r},)=\overline{\delta}_{r}(\lambda)2^{-l(\lambda^{b(0)})/2}Q_{\lambda^{b(\mathrm{o})}}(x^{r})T_{\lambda^{b(1)}}(x^{r})\cdots T_{\lambda^{b(\ell)}}(x^{r})$,
$2^{1(\lambda)/2}P_{\lambda}(x_{r},)$ $=\overline{\delta}_{r}(\lambda)2^{l(\lambda^{b(0)})/2}P_{\lambda^{b(0)}}(x^{r})T_{\lambda^{b(1)}}(x^{r})\cdots T_{\lambda^{b(t)}}(x^{r})$ .
4.1 You[14] $\Lambda$ $\Gamma$ reduction map .
Remark 52. Theorem 5.1 $\lambda^{bc(r)}=\emptyset$ ,





Theorem 5.1 [10] $\mathrm{A}\mathrm{a}$ . , $\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}$ 5.1‘ ‘
P(Q)- .








. Hall-Littlewood parameter$=-1$ Cauchy identity t ,
$\prod_{i,j}\frac{(1+x_{i}y_{j})}{(1-x_{i}y_{j})}=\sum_{\lambda}P_{\lambda}(x)Q_{\lambda}(y)$











Theorem 5.5. $r$ .
$p_{r} \mathrm{o}Q_{(n)}=\sum_{\mu\in H_{r\mathfrak{n}}}\overline{\delta}_{r}(\mu)Q_{\mu}$.
Hf,n $=\{\mu=(\mu_{1}\ldots\mu_{l})\in SP_{m}$
$|\exists is.t$ . $\mu:\equiv k(\mathrm{m}\mathrm{o}\mathrm{d} r)\Rightarrow\exists!js.t$. $\mu_{j}\equiv r.-k(\mathrm{m}\mathrm{o}\mathrm{d} r)\}$ .




$H_{2,3}=\{(6), (5,1), (4,2), (3,2,1)\}$






$k\acute{\mathrm{t}}^{\mathbb{E}1}\mathrm{i}\mathrm{p}\not\in)$ . $n=5\vee C^{\backslash }\backslash 1\mathrm{f}$
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